Abstract -Effective incorporation of phenyldiazirine moiety on the acyl residue of L -and D -glutamic acid by Friedel-Crafts reactions with triflic acid developed simple preparation of bishomophenylalanine (bhPhe) for aromatics, which added a versatile and a reliable access to photoreactive peptide probes.
eluted with 10% EtOH -H 2 O; flow rate 1.0 ml/min; UV detection at 210 nm) for both enantiomers.
Enantiomeric excess of all of the deprotected compounds was calculated >99% in order to succeed with asymmetric synthesis of bhPhe derivatives. The stereochemistry of the starting glutamic acid was retained for the each bhPhe (5c-7c) as expected. The synthetic routes were very useful because overall yields from F-C acylation to deprotection were very high. 
Scheme 1. Asymmetric Friedel-Crafts reactions for synthesis of bishomophenylalanine derivatives.
The synthetic route applied to 3-phenyl-3-(3-trifluoromethyl)-3H-diazirine derivatives (Scheme 2).
3-Phenyl-3-(3-trifluoromethyl)-3H-diazirine was less reactive for nucleophilic substitutions than benzene, because quaternary carbon in 3-trifluoromethyldiazirine was polarizes slightly positive by two nitrogen and trifluoromethyl groups. 13 3-Phenyl-3-(3-trifluoromethyl)-3H-diazirine, which has no substituent on the benzene ring, did not react with L -or D -4 in TfOH at 0°C and the decomposed diazirinyl ring at higher temperatures. But we have already reported that 3-phenyl-3-(3-trifluoromethyl)-3H-diazirine is able to react to F-C alkylation in TfOH with dichloromethyl methyl ether in moderate yield. 2e The results indicated that the reactivity of the acyl donor is also plays a critical role.
3-(3-Methoxyphenyl)-3-(3-trifluoromethyl)-3H-diazirine 9 14 will be a good acyl acceptor because it has a methoxy substituent.
15
The mixture of stoichiometric amounts of 4 and 9 was dissolved in TfOH at 0 °C and maintained at the same temperature for 1h to afford only one F-C acylated product 10 16 in moderate yield (76%). NOESY measurement of a methoxy group and an aromatic proton in 10 revealed that the F-C reaction proceeded at o-position against the methoxy substituent specifically, because steric hindrance between the diazirinyl ring and the substitute at p-position against the methoxy substituent may have contributed to the observation. It has already been reported that the diazirinyl N=N double bond was unstable under H 2 -Pd/C conditions. 17 Specific reduction of benzyl carbonyl to methylene in a diazirinyl compound was performed with triethylsilane -TFA in good yield. 18 The reduction of 10 with the condition for an hour at room temperature afforded 11 19 in good yield. No decomposition of the diazirinyl ring was observed during the reaction. Deprotection of both protecting groups for 11 was performed using an alkaline condition to afford diazirinyl bhPhe 12 20 in good yield (90%). Deprotection of 11 with an acidic condition (6N HCl at 80 °C in 6 hours) afforded byproducts, in which diazirinyl moiety was broken, slightly. The stereochemistry of compound 12 was determined to be chiral HPLC (CHIROBIOTIC T; eluted with 10%
EtOH -H 2 O; flow rate 1.0 ml/min; UV detection at 210 nm) for both enantiomers and the stereochemistry of the starting glutamic acid was retained for the each of the compounds. 
rt, 2 h Scheme 2. Asymmetric synthesis of diazirinyl bishomophenylalanine derivatives. We have demonstrated effective asymmetric synthesis of bhPhe from enantiopure glutamic acid derivative and aromatics in TfOH at low temperature, followed by reduction and deprotection in high yield. The protocol was applied to 3-(3-methoxyphenyl)-3-(3-trifluoromethyl)-3H-diazirine, which is one of the most useful photophores for photoaffinity labeling and is reported as unstable compounds for the F-C reaction at high temperatures. The results will be contributed to a better understanding of structure-activity relationships for the side chain of aromatic α-amino acids.
